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(54) PRODUCTION OF POLYBUTRYLENE TEREPHTHALATE POLYMER 

(57)Abstract: 

PURPOSE: To produce the title high quality polymer within a shortened reaction time while preventing the 
inactivation and insolubilization of an organotitanium compound catalyst by adding a hindered phenolic compound 
as a stabilizer to a solution of the catalyst 

CONSTITUTION: A process for producing a polybutylene terephthalate by using terephthalic acid or its derivative 
and 1 ,4-butanediol as the principal materials, wherein a hindered phenolic compound, e.g. pentaerithritol tetrakis[3- 
(3,5-di-t- butyl-4hydroxyphenyl)propionate], is added to a solution of an organotitanium compound used as a 
reaction catalyst The stability of the catalyst solution can be markedly improved, and a large amount of the 
solution can be prepared at once. The organotitanium compound catalyst can be prevented from being inactivated 
and insolubilized by hydrolysis, so that the reaction time can be shortened and the quality of the formed polymer 
can be markedly improved in the production of the title polymer. 
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* NOTICES * 

1. This document has been translated by computer using translation software, 
PAT-Transer V7 produced by Cross Language Inc. So the translation may not reflect the 
original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Claims for the Patent] 
[claim 1] 

If polybutylene terephthalates are produced as the raw materials which are main in 
terephthalic acid or the derivative and 1,4- butanediol, it is done case, it is 
production method of polybutylene terephthalate system polymer including what the 
organoti tanium compound solution which hindered phenol system chemical agent is added 
as organoti tanium compound solution to use as catalyst, and was kept is used as. 

[Detailed Description of the Invention] 
[a field of industrial application] 

As for the present invention, a manufacturing process of polybutylene terephthalate 
system polymer (PBT is said as follows) relates to a stabilization method of an 
organoti tanium compound catalyst solution in PBT production particularly, 
[prior art] 

It is well-known to use organot i tanium compound as catalyst at the time of PBT 
production. However, the organot i tanium compound is easy to absorb moisture, there was 
a problem because of this organot i tanium compound caused hydrolysis, and to decrease 
catalytic activity remarkably. Besides, this deactivated organoti tanium compound 
catalytic substance does insoluble heterogenization in polymer, when it was remarkable, 
it was with a cause to bring strength spot - deterioration of strength for molded form 
or a thread. 

In contrast, when, even more particularly, (Japanese Patent Application No. 63-11 1821) 
that what many problems to be based on hydrolysis of organot i tanium compound catalyst 
in reaction system can solve at one sweep is found, and was suggested dissolves 
organoti tanium compound in suitable solvent as a result of investigation by people of 
present invention, and a catalyst solution is prepared when a this application person 
uses hindered phenol system chemical agent together for organot i tanium compound 
catalyst to suffer from earlier, that what hindered phenol system chemical agent is 
added to as stabilizer is extremely effective is found, the present invention was 
reached. 

[a problem to be solved by the invention] 

As for the problem of the present invention, extension of reduction of preparation 
frequency of a catalyst solution and safekeeping period when it is kept is to plan 
promotion of efficiency of catalyst solution preparation in production of PBT by 
preventing deactivation / insolubil izat ion based on hydrolysis of a catalytic substance 
when an organot i tanium compound catalyst solution is prepared, 
[a means for solving problem] 

If the problem of the present invention produces polybutylene terephthalate as the 
material which is main in terephthalic acid or the derivative and 1,4- butanediol, it 
is done in case, it can be solved by manufacturing method of polybutylene terephthalate 
system polymer including what the organot i tanium compound solution which hindered 
phenol system chemical agent is added as organoti tanium compound solution to use as 
catalyst, and was kept is used as. 

Constitution of the present invention is explained concretely as follows. 

It is for an essential part of the present invention to add a hindered phenol system 
compound as stabilizer by the end of solution of an organot itanium compound catalytic 
substance when PBT is produced. Thus, or organot itanium compound, a hindered phenol 
system compound and a person of suitable solvent 3 were mixed, and, in a preparation of 
an organoti tanium compound catalyst solution, heat was dissolved or after heat 
dissolved organot i tanium compound with solvent suitable beforehand, it makes hindered 
phenol system chemical agent is added, and dissolve. 

In doing so, for example, for organot i tanium compound, it is methyl ester of titanic 
acid, tetra-n- propyl ester, tetraisopropylester, tetra-n- butyl ester, tetraiso butyl 
ester, tetra- tert - butyl ester, cyclo hexyl phthalate, phenyl ester, benzyl ester, 
tolyl ester or these alkyl mixed ester. Among these, tetra-n- propyl ester, 



tet rai sopropyles ter of titanic acid in particular, tetra-n- butyl ester are preferred. 
In addition, these organotitanium compound puts kind or more than two kinds together, 
and it can be used. 

In addition, preferably organotitanium compound quantity in a catalyst solution is 
5-30 X by weight. 

On the other hand, for the hindered phenol system compound which is stabilizer of the 
organotitanium compound, it is the chemical agent which, for example, is presented in 
equation described below [I] - [V]. 

But X is 1-4 integers, Rl, alkyl group , R2 of carbon number 1-20 
It is shown to that 

2,6- di-t- butyl Para cresol, three - (3,5- di-t- butyl -4 - hydroxyphenyl) propionic 
acid, [3- (3,5- di-t- butyl -4 - hydroxyphenyl) pentaerythr i tyl - tetrakis propionate], 
1,6- [3- (3,5- di-t- butyl -4 - hydroxyphenyl) hexanediol - screw propionate], 
octadecyl -3 - (3,5- di-t- butyl -4 - hydroxyphenyl) propionate, 1,3,5- 2,4,6- 
trimethyl - tris (3, 5- di-t- butyl -4 - hydroxybenzyl) benzene, [3- (3-t- butyl -5 - 
carbinyl -4 - hydroxyphenyl) triethylene glycol - bis propionate] are given to be 
concrete, but [3- (3,5- di-t- butyl -4 - hydroxyphenyl) pentaerythri tyl - tetrakis 
propionate], 1,6- [3- (3,5- di-t- butyl -4 - hydroxyphenyl) hexanediol - bis 
propionate] are the particularly most preferred. As for one kind of these hindered 
phenol system compound or more than two kinds can be used together. 

In addition, preferably quantity of addition of a hindered phenol system compound 
dependsmore than 0.01 % by weight as against the organotitanium compound, and 
preferably it is higher than 0. 1 % by weight. A chilling effect of deactivation / the 
insolubi 1 izat ion which is based on hydrolysis of organotitanium compound in the whole 
catalyst solution if with a less quantity of hindered phenol system compound 0.01 than 
% by weight is insufficient. In addition, about 10-50 % by weight dimension is 
desirable when the upper limit of the compound considers function as oxidation 
inhibitor of a generation polymer as well as a work as stabilizer of an organotitanium 
compound catalytic substance. 

For example, for solvent, organic solvent such as ethylene glycol, 1,4- butanediol is 
preferable, and most preferred solvent 1,4- are butanediol among these. 

In addition, preferably 80-120 degrees Celsius depend on the organotitanium compound 
and a heating temperature when it makes dissolve a hindered phenol system compound in 
solvent, and preferably it is 100-110 degrees Celsius. If a heating temperature is 
lower than 80 degrees Celsius, extended period is needed for the dissolution, and it is 
lifted than 120 degrees Celsius, and solubility of hindered phenol system chemical 
agent does not change almost either. 

In addition, as necessary, for example, the organotitanium compound catalytic 
substance can use monobutyl tin oxide, well-known organot in compound catalyst such as 
dibutyl tin oxide together. 

In addition, in the present invention, esterif ication with terephthalic acid or 
dimethyl terephthalate and 1, 4- butanediol or transesterif icat ion and polycondensat ion 
reaction are performed, but these reaction conditions is not limited particularly, 
well-known reaction conditions in PBT manufacture can be just adopted. Even more 
particularly, for example, in the range that does not lose many characteristic 
properties of PBT, isophthalic acid, dodecanedioic acid, adipic acid, t rimer i t acid are 
used as an inter-polymerization ingredient, and, for example, various additive can use 
flatting agent, fluorescent whitening agent, stabilizer, UV absorber, fire retardant, 
antistat, crystal nucleus agent appropriately. 

[an example] 

An example is given as follows, and the present invention is explained concretely. In 
addition, among this examples, in the department, part by weight , X means % by weight. 

Example 1 

While 1,4- butanediol (the following, BG and an abbreviated designation), tetra-n- 
butyl titanate (the following, TBT and an abbreviated designation) and [3- (3,5- di-t- 
bu tyl -4 - hydroxyphenyl) pentaerythri tyl - tetrakis propionates] (following , IR1010 
and an abbreviated designation) are mixed at the ratio shown in table 1 in stability 
200ml Erlenmeyer flask of a catalyst solution, and stirring, it was heated to 100-110 
degrees Celsius on hot plate. After having dissolved IR1010 in 30 minutes, it is 
corked, and it is left unattended in room temperature and rSP^ft 1 of 50 degrees 

^-^(2) 



Celsius for a long terra, daily variation of a catalyst solution was examined (empiric 
test No. 2 to 5,7-11, 13-17). This result was shown to table 1. In addition, a case 
with the use of a catalyst solution of IR1010 nothing addition was shown to table 1 for 
empiric test No. 1, 6 and 12 for comparison. 
It is prepared with production TPA1132 region, BG767 region and empiric test No. 
2,5, 11, 17 of PBT, 0.675 parts catalyst solutions (TBT conversion) left unattended for 
three months are taught reactor accompanied by rectifying column, reactor is 
substituted for in N2 gas, while rising from 180 degrees Celsius to 230 degrees Celsius 
slowly, went ahead through esterif ication reaction, and removal did aqua and 
tetrahydrofuran to produce via rectifying column. 

When it was applied to transference, esteri f icat ion reaction, 0.75 parts similar 
catalyst solutions are added in autoclave in provided reaction product, it can be 
written for 40 from normal pressure to lower than ImmHg, and it is done in reduced 
pressure slowly, it rises to 247 degrees Celsius at the same time, polycondensat ion 
reaction was succeeded in getting to code torque arrival in lower than 247 degrees 
Celsius ImmHg. 

Esterif icat ion length of time of this case and polymerization length of time examined 
color tone (L, b) of a generation polymer, C00H radical (eq/106g) and solution haze (%) 
which mainly reflected insoluble heterogenizat ion of a catalytic metal again (empiric 
test No. 18-21). The result was shown to table 2. 

In addition, it is prepared with empiric test No. 1 for comparison, a case with the 
use of a catalyst solution of IR1010 nothing addition left for three months was shown 
to table 2 for test No. 22. 

As is apparent from these results, effect of hindered phenol system chemical agent 
added as stabilizer of an organot i tanium catalyst solution is recognized about 
reactivity improvement, polymer quality conspicuously. 



Example 2 

A catalyst solution is prepared in much the same way as example 1, empiric test No. 2 
except that a hindered phenol system compound shown in table 3 was used in example 1, 
empiric test No. 2 in substitution for IR1010, the daily variation was shown to table 3 
with the investigation, daily variation of a catalyst solution (example 1, empiric test 
No. 1) of hindered 1 phenol system chemical agent nothing addition. 

Among these catalyst solutions, an illegally parked article is used next for one 
month, PBT was produced in each example 1, a condition in much the same way as empiric 
test No. 2. At time with the use of a hindered phenol system compound, esteri f icat ion, 
polymerization reaction characteristics and polymer quality did not have any problem 
together at all. 

[an effect of the invention] 

A present invention method adds a hindered phenol system compound as stabilizer by the 
end of solution of an organot i tanium compound catalytic substance when PBT is produced, 
extremely remarkable effect is played in the following industry by this. 

(1) Stability of an organot itanium compound catalyst solution improves remarkably, 
because large quantities were able to prepare at a time, preparation frequency of a 
catalyst solution decreased to about 1/30 of before. In addition, most of the 
safekeeping periods when a catalyst solution is kept get possible to be extended 
without any restriction. 

(2) Deactivation / insolubi 1 izat ion based on hydrolysis of an organot i tanium compound 
catalytic substance can be prevented beforehand, because of this quality of a 
generation polymer largely improves with abbreviation of discrimination time in 
manufacture of PBT. 
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